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PANEL SEARCH ENGINE FOR DIGITAL SOUND 
PROCESSING SYSTEMS 

FIELD OF THE INVENTION 

[0001] The present invention is in the ?eld of digital signal 
processing, and has particular application in the manage 
ment of digital audio system channels. 

BACKGROUND OF THE INVENTION 

[0002] Of all the arts, music has probably been changed 
the most pervasively by digital technology. Prior to the 
advent of modern digital equipment that could record entire 
real-time tracks for later softWare editing, musicians, Work 
ing in a recording studio, Were reliant upon sound engineers 
to cue tapes to speci?c problems spots, and then Were 
required to play, out of context, only the small portion of the 
performance needing correction. This process, referred to as 
“punching in”, Was time-consuming and labor-intensive, 
and, With many musicians, often fostered negative attitudes 
toWard making music in a studio. 

[0003] The process has since been replaced in most mod 
ern studios With digital recording techniques alloWing musi 
cians to play entire “takes” of their parts in real-time, With 
all the phrases in context. By utiliZing such techniques the 
music created and recorded onto digital medium, such as a 
compact disk or digital audio tape, is in the form of digital 
data. As such, it shares the great bene?ts of all digitally 
encoded information, such as being perfectly reproducible 
and completely editable. 

[0004] In many forms of digitally recorded modern music, 
many of the sonorities and instrumental voices originate 
from Within digital equipment, and the layering of the many 
tracks that make up a performance is entirely computer 
based. Digital composition, recording and editing tech 
niques have greatly enhanced the attitudes and creative 
options of the musicians, producers and editors. 

[0005] A typical modern recording and mixing studio 
contains digital signal processing systems of sophisticated 
functionality, consisting of separate functional units, such as 
a digital recording apparatus for processing and saving of 
digital signals, and an apparatus enabling playback of the 
digital recording. Another key digital component of such a 
digital signal processing system is an apparatus for chang 
ing, and combining or mixing of signal strength and char 
acteristics, signals from usually more than one signal or 
sound source. The process of mixing, or the ?nal combina 
tion of tracks onto one composite soundtrack, takes place 
typically in a special console equipped With separate con 
trols for each track to adjust loudness and various aspects of 
sound quality. NeW digital processes often employ a process 
of building sound track-by-track onto a single digital audio 
tape, for example, a process knoWn in the art as overdub 
bing. A modern digital audio mixing system, used for this 
purpose, usually consist of several main functional units, 
including a mixing desk With a control surface, a digital 
mixer core, interfaces for conversion betWeen digital and 
analog signals, and such a mixer can be con?gured With a 
variety of softWare programs to manage such functions as 
system set up, ?le management, patching and many other 
functions. 

[0006] A signi?cant improvement in performance Was 
achieved by the advent of digital technology into audio 
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mixing consoles, not only by the obvious advantages of 
digital data processing, but also because a digital audio 
mixing console clearly separates the mixing desk and the 
mixing engine of the system, Whereas, in an older analog 
system, for example, audio data signals actually ?oW 
through connections to various manual control apparatus of 
the control surface. The post-processed audio signals of a 
digital system are therefore typically greatly superior in 
sound quality to those output by an analog system. 

[0007] In a digital audio mixing system audio signals ?oW 
through the input of the mixing engine, are processed by 
various functions, each function processing both input and 
output signals. The signals are communicated through the 
system via circuits, or buses, Which connect various devices 
to digital processors Within the system. Audio signals from 
different signal sources, recorded tracks of many different 
instruments, for example, are separated by channels Which 
can be independently controlled by sliders or other controls 
at the mixer control surface. The control of separate chan 
nels actuated at the mixing desk and performed by the 
mixing engine can be enabled by parameters con?gured into 
a mixing console softWare program. Such techniques alloW 
a user to perform a multitude of channel control actions, 
including specifying mixes and combinations of channels, 
mix and group buses, and so on. 

[0008] The hardWare and softWare of many modern digital 
audio mixing systems of current art are designed to support 
a substantial number of separate channels. Each channel can 
be independently controlled through parameters previously 
set up betWeen the control surface of the mixing desk and the 
mixing engine. It is important for a sound engineer, When 
processing signals utiliZing such a digital audio mixing 
system, to be able to isolate and monitor any particular 
channel desired. The task of identifying such a problem 
channel is made much more dif?cult for the sound engineer 
When a large number of buses and channels are used in the 
mixing system, typical of modern digital audio mixing 
systems, Which are often expandable to include even more 
buses and channels. 

[0009] What is clearly needed is a channel location system 
and method alloWing a user to perform a search and to 
thereby easily locate any desired channel Within the system. 
Such a system and method enables a user to locate a problem 
channel, for example, based on search criteria, regardless of 
Whether the channel is obviously visible to the user or not. 

SUMMARY OF THE INVENTION 

[0010] In a preferred embodiment of the present invention 
a diagnostic tool for an audio mixing system is provided, 
comprising an information source storing at least intercon 
nection characteristics and apparatus settings in the system, 
relative to channel inputs, a search function accessible by a 
user, Which upon initiation polls the information source, and 
search criteria associated With the search function for estab 
lishing speci?c information to be matched in a search. 
Initiation of the search function causes the search function to 
poll the information source, and to return channel numbers 
for those channels that match the search criteria. 

[0011] In some embodiments there are monitoring inter 
faces to individual ones of channels in the audio mixing 
system, Wherein the search function samples real-time char 
acteristics at said interfaces in individual channels compar 
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ing the samples With search criteria The monitoring inter 
faces may include at least one audio monitoring interface, 
Wherein the search function samples real-time audio in a 
channel for comparison to an audio characteristic speci?ed 
in search criteria. 

[0012] Also in some embodiments the tool further com 
prises a facility for saving instances of the search function 
each With a name related to speci?c criteria attached, and for 
selecting and initiating individual ones of the named search 
functions to perform the associated search and to return 
channels found in the search. In some cases the facility for 
selecting and initiating comprises a display apparatus for 
displaying individual ones of the search functions by name 
and selection inputs for selecting individual ones of the 
displayed search functions, to initiate the associated search. 
Still further, in some embodiments the tool further com 
prises a function for assigning channels returned by a search 
to speci?c ones of control strips of the mixer desk. 

[0013] In another aspect of the invention an audio mixing 
system is provided, comprising a mixer desk including a 
user interface and control apparatus, a mixing engine 
coupled to the mixer desk for mixing audio on input chan 
nels and providing an audio output, computeriZed controls 
for managing activities of the mixing system, and a diag 
nostic tool including an information source storing at least 
interconnection characteristics and apparatus settings in the 
system, relative to channel inputs, a search function acces 
sible by a user, Which upon initiation polls the information 
source, and search criteria associated With the search func 
tion for establishing speci?c information to be matched in a 
search. The system is characteriZed in that initiation of the 
search function causes the search function to poll the infor 
mation source, and to return channel numbers for those 
channels that match the search criteria. 

[0014] In some embodiments of the system there are 
monitoring interfaces to individual ones of channels in the 
audio mixing system, Wherein the search function samples 
real-time characteristics at said interfaces in individual chan 
nels comparing the samples With search criteria. In some 
embodiments the monitoring interfaces include at least one 
audio monitoring interface, Wherein the search function 
samples real-time audio in a channel for comparison to an 
audio characteristic speci?ed in search criteria. 

[0015] In some embodiments there is a facility for saving 
instances of the search function each With a name related to 
speci?c criteria attached, and for selecting and initiating 
individual ones of the named search functions to perform the 
associated search and to return channels found in the search. 
The facility for selecting and initiating may comprise a 
display apparatus for displaying individual ones of the 
search functions by name and selection inputs for selecting 
individual ones of the displayed search functions, to initiate 
the associated search. There may also be a function for 
assigning channels returned by a search to speci?c ones of 
control strips of the mixer desk. 

[0016] In still another aspect of the invention a method for 
diagnosing problems in an audio mixing system having 
individual channels for audio inputs to the system is pro 
vided, comprising the steps of (a) preparing a generic search 
function capable of polling an information source in the 
system, the information source storing at least interconnec 
tion characteristics and apparatus settings in the system, 
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relative to channel inputs; (b) assigning search criteria to 
individual instances of the generic search function, creating 
thereby speci?c search functions; and (c) initiating indi 
vidual ones of the speci?c search functions to poll the 
information source, and to return channel numbers for those 
channels that match the speci?c search criteria. 

[0017] In some embodiments of the method there are 
monitoring interfaces to individual ones of channels in the 
audio mixing system, and, in step (c), the search function 
samples real-time characteristics at said interfaces in indi 
vidual channels comparing the samples With the search 
criteria. Also in some embodiments the monitoring inter 
faces include at least one audio monitoring interface, 
Wherein the search function samples real-time audio in a 
channel for comparison to an audio characteristic speci?ed 
in search criteria. 

[0018] In some cases the method further comprises a 
facility for saving instances of the search function each With 
a name related to speci?c criteria attached, and for selecting 
and initiating individual ones of the named search functions 
to perform the associated search and to return channels 
found in the search. The facility for selecting and initiating 
may comprise display apparatus for displaying individual 
ones of the search functions by name and selection inputs for 
selecting individual ones of the displayed search functions, 
to initiate the associated search. There may also be a 
function for assigning channels returned by a search to 
speci?c ones of control strips of the mixer desk. 

[0019] In various embodiments of the present invention, 
taught in enabling detail beloW, for the ?rst time a reliable 
and effective tool is provided for diagnosing problems in 
audio mixing situations. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0020] FIG. 1 is a simpli?ed diagram of the architecture 
of a digital mixing console in the art. 

[0021] FIG. 2 is a simpli?ed partial vieW of control 
elements of a digital mixing console in the art. 

[0022] FIG. 3 is an enlarged vieW of channel select keys 
of the digital mixing console of FIG. 2. 

[0023] FIG. 4 is an enlarged vieW of the display panel of 
the digital mixing console of FIG. 2, shoWing a channel 
layout according to conventional art. 

[0024] FIG. 5 is a block diagram of elements of a mixing 
system for a preferred embodiment of the present invention. 

[0025] FIG. 6 is an enlarged vieW of the display panel of 
FIG. 2, shoWing a smart channel layout according to an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] As previously described, a difference betWeen 
modern digital audio mixing systems, and previous systems, 
using analog technology for example, is that a separation of 
the mixing desk and mixing engine is present in a digital 
audio mixing system. This is a key improvement to analog 
systems Where audio data signals ?oW through connections 
to the various manual control apparatus of the actual mixing 
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desk. In a digital audio mixing system the processing of 
digital audio data is performed by the mixing engine and 
completely controlled by the mixing desk. 

[0027] FIG. 1 is a simpli?ed diagram of architecture of a 
digital mixing console. Digital mixing console 101 has a 
mixing desk 103 that can contain a variety of control knobs, 
sliders and other apparatus, situated on a control surface 
similar to any common audio mixer. Such a nixing desk can 
also have various display screens for monitoring functions, 
tracks, channels and so on. For reasons of clarity, detail of 
such elements is not shoWn in FIG. 1, as they are not 
particularly pertinent to the invention. 

[0028] Mixing engine 107 can be described as the digital 
core of the system, and performs the actual digital signal 
processing. RaW digital audio data ?oWs into mixing engine 
107 through input 109, is processed by various functions, 
each of Which has at least one signal input and one signal 
output. Within the mixing engine, the produced output 
signals of each function are typically used as input signals 
for other functions. Various softWare con?gurations are used 
in such a digital mixing engine for performing many func 
tions such as specifying a combination of channels, auxiliary 
sends, and mixing or grouping circuits, for example. Such 
softWare con?gurations can vary greatly in type and func 
tion, depending on the application for Which the digital 
audio mixing system is being used. Other softWare can also 
exist for the purpose of managing such operations as system 
set-up, ?le management and storing and recalling patches. 

[0029] Process digital audio data ?oWs out from the mix 
ing engine through output 111 and can then be sent to a 
recording apparatus or elseWhere for further processing. As 
previously described, mixing desk 103 directly and com 
pletely controls the functions of mixing engine 107, through 
parameters con?gured into the system, represented in this 
diagram as parameters 105, and therefore no audio data, 
either analog or digital, actually ?oWs through mixing desk 
103. For example, a scale function scales a particular audio 
signal according to a slider apparatus input on the control 
surface of the mixing desk, and speci?c parameters set for 
the control. 

[0030] A digital mixing console such as console 101, 
combining mixing desk and mixing engine, can be described 
as a netWork of signal paths (often virtual) Where an often 
large number of digital audio functions are combined. Each 
audio signal is communicated through the system via cir 
cuits, or buses, that connect the main system processor to 
various devices in the mixing system, controlling functions 
for example. The mixing desk directly controls the functions 
by a set of rules or parameters con?gured into the system. 

[0031] A typical digital audio mixing console requires a 
large amount of processing poWer, of such scope that can 
only ef?ciently be performed by a plurality of digital signal 
processors. Such an array of processors needs an interpro 
cessor communication netWork having a very high band 
Width to provide the necessary data exchange betWeen the 
many audio functions performed by the mixing engine. In 
many modern digital mixing systems, the interprocessor 
communication netWork is designed directly into the hard 
Ware, because a softWare-controlled communication net 
Work often does not satisfy the strict requirements of speed, 
or utiliZes too much processing poWer. As a result, the 
communication netWork can be in?exible and changes in the 
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digital data How of audio signals can be difficult. To over 
come such a lack of communication speed and routability of 
data, special high-bandWidth interprocessor communication 
structures are designed in current art alloWing communica 
tion of up to several hundred internal audio channels autono 
mously Without increasing the processing poWer. 

[0032] Many digital audio mixing systems in current art 
have a programmable architecture, full edit system control 
over all mixer functions, and often an ability to handle both 
analog and digital inputs. For data routing, processing and 
operation, some digital audio mixing systems have a plu 
rality of processor cards, Which determine the number of 
channels and circuits, or buses, Within the system. For a 
given number of processing cards, different combinations of 
channels and buses may be con?gured using special soft 
Ware, providing such capabilities as output for recording and 
monitoring, mixing and grouping of channels, and so on. In 
some systems, the processing poWer can be upgraded to 
increase the number of channels and buses. 

[0033] Many channels and buses can exist in a digital 
audio mixing system as described, providing many different 
functions and mixing capabilities. One type of bus common 
in digital audio mixing systems is knoWn as a ring bus. The 
data that is communicated on this specialiZed circuit can be 
described as a set of global channels. Each channel is a 
digital audio connection betWeen the audio functions on 
different processors. Each processor produces a certain part 
of these channels depending on Which functions are running 
on this processor. If tWo functions on the same processor 
need a connection, there is no need to use a global audio 
channel. The audio data can be transferred Within the 
memory of the processor. This is equivalent to a local audio 
connection. The amount of communicated data is limited by 
the highest possible clock frequency on the ring bus. At the 
audio sampling rate of some digital mixing systems, current 
in the art, up to several hundred global channels can be 
communicated. 

[0034] As described in the background section, the mixing 
desk of a modern digital audio mixing system directly 
controls the digital signal processing of the mixing engine. 
The mixing desk has a control surface having varying 
apparatus for operating and controlling the many different 
functions of the digital audio mixer. A plurality of channel 
strips, a grouping of rotating knobs, pushbuttons and sliding 
faders are typically provided for this purpose. Channel strips 
are commonly grouped on the control surface to facilitate a 
logical layout designed speci?cally to make operation 
simple fast and intuitive, and are used for changing loudness 
or other characteristics of the audio data. One or more 

display devices, commonly utiliZing ?at panel display appa 
ratus, are often used for monitoring control situations of 
equaliZation or dynamics, for example, and vieWing active 
channel names or metering graphics, as Well as for moni 
toring many other aspects. One of the important functions is 
allocation betWeen above-mentioned strips, and actual chan 
nels, in particular, because each strip can have multiple 
mapping to different channels, as quite often the number of 
channels far exceeds the number of strips available. 

[0035] FIG. 2 is a simpli?ed partial vieW of a control 
surface 201 of a digital mixing console, such as mixing desk 
101 of FIG. 1. Control surface 201 is representative of a 
digital audio mixing console according to current art. In this 
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simpli?ed vieW many details and elements not pertinent to 
descriptions forthcoming in this speci?cation are omitted for 
reasons of simplicity. Control surface 201 in this example is 
shoWn With a normal control section 202 having a total of 
eight control strips 203. Each control strip 203 is comprised 
of a plurality of rotatable knobs 211 linearly arranged in a 
knob section 210, a plurality of keys 213 located in a key 
section 212, and a strip fader 215 at the bottom of each 
channel roW. The purpose of each control strip 203 is for 
providing normal control of at least a single channel’s audio 
data characteristics such as loudness, equalization, dynamics 
and so forth. More than one normal control section can exist 
in other examples, but for reasons of clarity only control 
section 202 is shoWn. 

[0036] A central control section 204 is shoWn adjacent to 
normal control section 202, also having a plurality of 
rotatable knobs and keys for channel control, but With the 
addition of a channel select section 208 located in the center 
of central control section 204. Aplurality of strip faders 206 
are located just beloW channel select section 208 and are 
similar in form and function to strip faders 215 of normal 
control section 202, except that in addition to providing 
normal channel control, the functions of strip faders 206 are 
assignable to provide control of different channels, for 
example, a channel normally controlled by a control strip in 
normal control section 202. 

[0037] In the example represented by control surface 201, 
a traditional and logically familiar design is used in the 
function of normal channel strips 203 of control section 202, 
having a single channel strip that controls a single channel. 
Also in this example a layering process can be used for the 
central assignable control strips 205, alloWing one channel 
strip to be assigned to different or multiple channels 203, 
While in other cases in this example tWo channel strips can 
be assigned to control one channel. It is common in many 
systems of this type to have a center section of strips 
facilitating central control of any channel. Additional knob 
sets are included in the center strip section providing control 
for a variety of additional effects such as equalization, 
dynamics and so on. 

[0038] In the example presented a channel can be brought 
to the central control section from another channel strip 
elseWhere on the control surface, such as in normal control 
section 202. Achannel strip is typically a section With a ?nite 
number of sliders and other controls, such as in this example, 
Which can then be multiplied to form a mixing desk. The 
channel or channels for movement to the central strip control 
section can be selected in this example from the separate 
grouping of sets of channel select keys 217, each set of keys 
performing the selection of the channel to the center, as Well 
as an on/off or “solo” function. Once control of a channel is 
moved to the central control section 204, control of that 
channel is accomplished by central assign strip 220, and 
control is exactly the same as it Was before movement to the 
central section because all of the controls from the imported 
strip are also found on the central assign strip 220. Expanded 
changes to the imported strip, noW controlled by central 
assign strip 220, are made possible With additional knobs, 
sWitches and displays located elseWhere in the central con 
trol section 204. Details of such additional control elements 
are also not shoWn in this vieW for reasons of simplicity. A 
panel vieWer 218, Which is a standard display device With 
execute keys used in many mixing consoles such as the one 
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described herein, is located adjacent to central strip 220. 
This is a display panel having a border of keys, such that 
different displays may be recalled mapping functions to the 
bordering keys, While providing a displayed label next to 
individual ones of the keys describing the function that Will 
be executed by selecting a particular key. This ability to 
relate functions to keys in a virtual manner provides a 
compact Way to concentrate a maximum amount of control 
in a minimum space. 

[0039] FIG. 3 is an enlarged vieW of channel select keys 
of the digital mixing console of FIG. 2. Channel select 
section 208 is used in this example to enable the user to 
quickly and easily move around on the mixing console and 
select various channels, or groups of channels, from else 
Where on the mixing console. Channel select section 208 
has, in this example, 32 sets of channel select keys and a 
small display WindoW associated With each set of channel 
select keys. Each set of channel select keys comprises a key 
305, used for selecting a channel from elseWhere on the 
console and moving the channel to the central control 
section, and an adjacent key 306 that can act as an on/off or 
solo button. Located just above the set of channel select keys 
305 and 306 is a small display WindoW 307 shoWing a 
channel name, in this case channel “C1”. Each set of the 32 
sets of channel select keys and display WindoW shoWn in this 
example corresponds to a different channel name as indi 
cated in the display WindoW. In the example shoWn, by 
actuating channel select key 305, the control of channel 
“C1” as displayed in WindoW 307 Will be moved to the 
central control section. LikeWise, by actuating right-side 
keys of other sets of channel select keys, the channel 
displayed in that associated display WindoW Will similarly be 
moved to the central channel control section. Keys 310, 
linearly located at the bottom portion of channel select 
section 208, are used for various additional channel selec 
tion and processing, such as sWapping or copying and 
pasting channels, for example. Page keys 314, also located 
at the bottom of channel select section 208, are used for 
quickly selecting additional channels for display in display 
WindoWs 307. For example, 32 different channels are cur 
rently displayed in display WindoWs 307, namely channels 
“C1 through C32”. By actuating page keys 314 the user has 
the ability to scroll through additional channels quickly. The 
function of page keys 314 can also be changed to select 
control groups of channels. 

[0040] Due to constraints in the siZe of a manageable 
digital audio mixing system, very often multiple channel 
groups or multiple mixing buses are assigned to only one set 
of channel strips, because very often the groups or buses are 
being processed or prepared separately, and then processed 
all at the same time. It is Well knoWn that it is much easier 
for an engineer utiliZing such a system to manage the 
building of a large and complex sound background by 
utiliZing a process Whereas multiple sets of functions are 
combined or overlayed into one channel control section. As 
previously described it is possible that there may be 
unWanted audio data in a particular channel or bus Within the 
digital audio mixing system. When this occurs it is impera 
tive, in order to achieve the cleanest possible post-processed 
output from the system, that the sound engineer or techni 
cian quickly locate and isolate the channel causing the 
problem in order to easily correct it. Aproblem experienced 
by some users, utiliZing such a conventional channel loca 
tion system as described above, is that it can be very difficult 
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to ?nd the speci?c problem channel in a speci?c situation, 
especially true When a very large number of possible channel 
layouts or programmable overlays exist. 
[0041] FIG. 4 is an enlarged vieW of panel vieWer 218 of 
digital mixing console 201 of FIG. 2. In the present 
example, various functional relationships may be recalled 
and displayed, providing a broad range of control With the 
?xed number of keys and the one display. In the present 
example the different displays and mapping are referred to 
as pages, and each page may have a title, Which is displayed 
in display strip 401. 
[0042] One of the pages is a layouts page. A layout is 
de?ned as a mapping of channels to control strips of the 
mixing desk. In FIG. 4 the display is at the Layouts page, 
and the name is shoWn in display strip 303. In this example 
there are four layouts that have been saved, and these 
de?ned and saved layouts are shoWn by name adjacent to the 
?rst four of the smart keys 405. In this example the ?rst of 
the saved layouts simply maps Channels 1-24 to strips 1-24. 
A second layout maps channels 49-72 to strips 1-24. A third 
maps channels 1-24 to strips 25-48. Afourth layout maps all 
keyboard channels to strips 1-24. 

[0043] In the case of mapping keyboard channels, a 
default may be such that, if there are feWer than 24 keyboard 
channels, say 12, the mapping Will begin at strip 1 for the 
loWest numbered channel having a keyboard, and proceed to 
the right across the board through strip 6. Strips 7 through 
24 Will then be unassigned. If there are more than 24 
keyboard channels, only the ?rst 24 by channel number Will 
be mapped. 
[0044] When a layout is selected by actuating an execute 
key 405, an LED or other similar apparatus Within or behind 
execute key 405 illuminates, indicating that the adjacent 
item or items displayed in display panel 210 are currently 
selected, and the saved layout is mapped by channels to 
control strips on the mixing desk. One might Well select and 
deploy more than one layout if the mappings are exclusive 
relative to the strips, or a priority default may be used. 

[0045] It Will be apparent to the skilled artisan that the 
number and complexity of layouts may be considerably 
grander than that shoWn in this example. Still, even though 
the layouts scheme alloWs for complexity, layouts are manu 
ally con?gured and saved in the art. That is, is one Wants to 
map all channels With a keyboard input to some organiZation 
of control strips, one must knoW Which channels have 
keyboard inputs, and manually select and include the proper 
channels in the layout, then save the layout. If one then 
physically moves one of the keyboards to an input at a 
different channel, the layout is no longer correct. The layout 
Will then be Wrong until a person goes into the con?guration 
and makes the appropriate correction. 

[0046] An additional smaller display strip 309 is located 
beloW display panel 210, used in this example for the 
purpose of displaying the names of actions executable by 
actuation of additional execute keys 405 located directly 
beloW display strip 309. As With all execute keys previously 
described, execute keys 405 associated With display strip 
309, take on the function displayed adjacently. In other 
examples display strip 309 and associated execute keys 
located beloW can be used for source selection of mix 
sections for monitoring. The purpose of display strip 309 
and associated execute keys can change depending on the 
current application. 
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[0047] In the example shoWn in FIG. 4, up to 24 layouts 
can be displayed at a time, corresponding to the 24 execute 
keys 405 located on the sides of display panel 210. In this 
case a total of four layouts are saved and the names of the 
layouts are displayed corresponding to four execute keys 
405 on the left side of display panel 210. The remaining 20 
layout positions, shoWn as “L 5” through “L 24”, do not yet 
have a saved layout assigned to the corresponding execute 
keys 405, and are therefore unnamed, each displaying the 
default characters as shoWn. 

[0048] Additional saved layouts can be displayed by dis 
play panel 210 by actuating a page key 406 Which Will scroll 
through additional pages of layouts. In the example shoWn, 
if the user actuates right-side page key 406 layouts 25 
through 48 Will be displayed for selection by display panel 
210. Actuating the same page key 406 again Will display 
layouts 49 through 72, and so on. A large repertoire of 
layouts can be saved in a system such as described, but must 
still be essentially managed. Thus layout management can 
become increasingly complicated as the number of channels 
saved into each layout, and the number of saved layouts 
increases. 

[0049] In such a large and complex layout, having a 
number of channels assigned to a number of control strips, 
an undesirable sound, for instance, may be heard by the user 
While monitoring, and it is quite possible the user may have 
great dif?culty in quickly locating the channel that is the 
source of the unWanted sound. 

[0050] The present invention teaches a method alloWing a 
user to quickly and easily ?nd a problem channel so that 
corrective action can immediately be performed. This capa 
bility is enabled by the con?guration and saving of neW and 
novel “smart” layouts, in conjunction With a search facility. 
In an embodiment of the invention such layouts are pre 
sented and described in enabling detail, and are created 
utiliZing a similar process as used for creation and saving of 
conventional layouts previously described. The concept for 
such “smart” layouts is that the same interface Would exist 
at the center section of mixer console, as shoWn in FIG. 4, 
Where a user de?nes channel layouts and selects certain 
channel strips onto Which to map the channels according to 
the layout. 

[0051] In the art, considering a mixing system as 
described herein, one of the primary motivations is to 
separate the control hardWare and control intelligence from 
the actual processing and mixing of the various input signals 
to make a ?nal product (audio output). Referring again 
brie?y to FIG. 1, mixing desk 103, Which incorporates and 
comprises all of the controls, is physically separated from 
mixing engine 107, Which may be in another room, or even 
in a more remote location. The mixing desk, the communi 
cation to the mixing engine, and all control functions in the 
system are highly computeriZed, alloWing a broad range of 
control functions, including, but not limited to a Snapshot 
system that alloWs the settings of physical controls (as, for 
example, the control surface shoWn in FIG. 2) to be 
recorded and saved, and later recalled and assigned to 
control strips arbitrarily. 

[0052] FIG. 5 is a highly simpli?ed diagram shoWing 
master intelligence 501, Which is accomplished in part in a 
preferred embodiment by a high-end PC-compatible com 
puter system, in communication With Desk 103 and Engine 
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107 (of FIG. 1). There are, in addition to the PC-compatible 
computer system, a number of other intelligent processors 
and displays in the system. Many of the computer functions 
are built into the mixing desk, for example, and a master 
user-interface is provided for high-level functionality. The 
logical communication paths betWeen the elements in FIG. 
5 are intended to represent all of the communication lines 
and links betWeen the elements, by Which sensors and input 
devices provide information to the system intelligence, and 
the system intelligence commands other elements to perform 
control and information output functions. 

[0053] OvervieWs, photographs, and descriptions of a sys 
tem conforming largely to the descriptions herein, and 
providing considerably more detail, are available from the 
Website WWW.euphonix.com, under the heading of System 
5. This material, available to the public at the time of ?ling 
this patent application, is incorporated herein by reference. 

[0054] Given the above descriptions and the incorporated 
material, it should be quite clear to person of ordinary skill, 
folloWing this discussion, that there is considerable com 
puter intelligence, memory, and interconnection in the sys 
tem. 

[0055] FIG. 6 is an enlarged vieW of the display panel of 
FIG. 2, shoWing a neW and unique smart channel layout 
according to an embodiment of the present invention, Which, 
in a preferred embodiment is incorporated into the pages, 
such as Layouts page, available for display and selection 
using the display panel 210 of FIG. 4, and the peripheral 
displays and input apparatus to that panel. 

[0056] Panel vieWer 401 is shoWn in FIG. 6, as are 
execute keys 405 and display strips 303 and 309 because the 
same interface used for conventional layouts previously 
described is used for the neW smart layouts, as is subse 
quently described beloW. For simplicity, ?ve different smart 
layouts are shoWn as saved and named in this example, 
although as With conventional layouts, many pages contain 
ing a multitude of smart layouts can be created and saved. 
The layout page displayed in this example can include not 
only channel names, but also a listing of a search criteria 
used in the layout, criteria reference next to the ?ve execute 
keys 405 associated With the ?ve neW smart layouts. 

[0057] In a preferred embodiment the smart layouts are 
not entered manually, but are a result of returns of a search 
function employed to discover channels ?tting certain spe 
ci?c criteria. The ?rst layout listed in FIG. 6 serves as a 
concrete example of this process. This layout is for all of the 
channels assigned to mix bus ABC. A search function is 
provided by programming by technicians or knoWledge 
Workers, and is available in the intelligent system. This 
search function is tagged With criteria and saved in the 
system With a name descriptive of the search criteria. In this 
case the name of the search function, hence the smart layout, 
is “CH bus ABC”. 

[0058] NoW, When an operator pages to the Smart Layouts 
page shoWn in FIG. 5, the speci?c instance of the search 
“CH bus ABC” is displayed, along With other instances of 
the search function enabled With other search criteria and 
also named according to their search criteria. Four other 
such instances are shoWn. These being “CH bus 123” With 
criteria to discover all channels connected to bus 123, “CH 
aux 123 >=+”, for Which the search criteria is to discover all 
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channels With auxiliary 123, that are also “on” and “up”, 
“CH faders >=+”, for Which the search criteria is to discover 
al channels With faders on and up, and ?nally “CH solo”, for 
Which the search criteria is to discover all channels currently 
in solo mode. 

[0059] In the Layouts page previously described, When 
one presses a button next to a layout, the channels listed as 
stored in the particular layout are arrayed across a speci?ed 
range or portion of the operating strips of the mixing desk. 
In the case of the Smart Layouts an more takes place. When 
one presses the button next to “CH bus 123”, there is no 
stored list of channels, instead, the search function is initi 
ated, the search is conducted by the system through its 
myriad set of sensors and intelligence, a list of channels 
meeting the criteria is returned, and the discovered channels 
are arrayed to speci?ed control strips along the mixing desk. 

[0060] It noW becomes apparent that a poWerful neW 
diagnostic tool is made available to users of the mixing 
system in embodiments of the present invention. The search 
tool for creating these Smart Layouts is not limited to 
speci?c sessions, for example, but available generally for 
any setup or occasion. Moreover, knoWledge Workers may 
program a very broad range of search functions for diag 
nostic purposes. In some cases fuZZy logic may be used as 
Well, and criteria can become more general. With addition of 
and access to certain DSP devices, functionality can be 
provided for discovering Which channels have a saxophone, 
for example, or Which channels have a base beat over a 
certain ?rst frequency but beloW a second frequency. The 
range is endless, and the poWer of the system to aid an 
operator in diagnosing problems in a mix is truly enormous. 
This poWer may even include criteria such as looking for the 
existence of a signal vs no signal etc. 

[0061] Upon selection of one of these smart layouts by 
actuating the associated execute key 405, as brie?y 
described above, the layout is recalled, in real-time, discov 
ering and mapping all of the different channels that match 
the search condition set forth by the criteria attribute saved 
in the layout, starting at the left-most control strip and 
moving across the entire mixing console until all of the 
matching channels have been mapped, or folloWing some 
other mapping criteria. In alternative embodiments of the 
present invention the user could select other points on the 
mixing console from Which to recall the smart layout. For 
example, the user may Wish to map only those channels 
matching the search criteria starting from the 10th control 
strip from the left, and so on. By utiliZing such smart layouts 
to perform a channel search, the user, in effect, possesses a 
search function limited only by the elements and attributes 
of the current mixing system. 

[0062] In an alternative embodiment of the present inven 
tion, the mixing engine can perform multiple smart layouts 
simultaneously. For instance, such a smart layout may 
contain search criteria for mapping of all channels assigned 
to mix bus A, and also for all channels With the fader set to 
a nonZero position. Such functionality could be assigned to 
an additional execute key. In this case the user Would select 
the desired combination of smart layouts and then press the 
execute key to perform the mapping based on the selection 
criteria of the smart layouts. In other cases, the search 
criteria of the smart layout could be less clari?ed. For 
example, the user may Wish to map only the channel With the 
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loudest control setting, or the quietest setting, or the channel 
having a certain sound pattern, and so on. In still other 
alternative embodiments, future advancements of search 
logic could be incorporated into the system alloWing even 
more vague search criteria to be used in the smart layout. As 
voice recognition improves in the future With advancing 
digital signal processing technologies the vagueness of such 
general searches can be dramatically increased. For 
example, utiliZing such voice recognition, a user could 
verbally instruct the smart layout to perform a search for all 
channels With a recorded saxophone track, for instance, 
rather than having to recall speci?cally in Which group or to 
Which fader the saxophone is assigned. In other cases the 
search may be presented as a graph displayed in a display 
panel, Which is part of the mixing desk, or the graph may be 
displayed by a computer monitor such as is currently knoWn 
and used in the art. In yet other cases, rather than using the 
smart layout feature, a search can be conducted from an 
alphanumeric console typically present in such systems in 
the form of a PC (not shoWn). 

[0063] It Will be apparent to one With average skill in the 
art that many variations of the examples depicted and 
described Without departing from the scope and spirit of the 
present invention. For example, it is Well knoWn that many 
more elements exist in a digital audio mixing system such as 
described, then are described in the various ?gures pre 
sented. Depiction and description of many such elements not 
pertinent to the present invention have been omitted for 
reasons of clarity and simplicity. It Will also be apparent that 
many different search criteria can be used in the creation of 
smart layouts, limited only by the searchable elements and 
conditions present in the digital audio mixing system. It is 
for these reasons that the invention should be afforded the 
broadest possible scope, limited only by the claims that 
folloW: 

What is claimed is: 
1. A diagnostic tool for an audio mixing system, com 

prising: 

an information source storing at least interconnection 
characteristics and apparatus settings in the system, 
relative to channel inputs; 

a search function accessible by a user, Which upon ini 
tiation polls the information source; and 

search criteria associated With the search function for 
establishing speci?c information to be matched in a 
search; 

characteriZed in that initiation of the search function 
causes the search function to poll the information 
source, and to return channel numbers for those chan 
nels that match the search criteria. 

2. The diagnostic tool of claim 1 further comprising 
monitoring interfaces to individual ones of channels in the 
audio mixing system, Wherein the search function samples 
real-time characteristics at said interfaces in individual chan 
nels comparing the samples With search criteria. 

3. The diagnostic tool of claim 2 Wherein the monitoring 
interfaces include at least one audio monitoring interface, 
Wherein the search function samples real-time audio in a 
channel for comparison to an audio characteristic speci?ed 
in search criteria. 
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4. The diagnostic tool of claim 1 further comprising a 
facility for saving instances of the search function each With 
a name related to speci?c criteria attached, and for selecting 
and initiating individual ones of the named search functions 
to perform the associated search and to return channels 
found in the search. 

5. The diagnostic tool of claim 4 Wherein the facility for 
selecting and initiating comprises a display apparatus for 
displaying individual ones of the search functions by name 
and selection inputs for selecting individual ones of the 
displayed search functions, to initiate the associated search. 

6. The diagnostic tool of claim 4 further comprising a 
function for assigning channels returned by a search to 
speci?c ones of control strips of the mixer desk. 

7. An audio mixing system, comprising: 

a mixer desk including a user interface and control 
apparatus; 

a mixing engine coupled to the mixer desk for mixing 
audio on input channels and providing an audio output; 

computeriZed controls for managing activities of the 
mixing system; and 

a diagnostic tool including an information source storing 
at least interconnection characteristics and apparatus 
settings in the system, relative to channel inputs, a 
search function accessible by a user, Which upon ini 
tiation polls the information source, and search criteria 
associated With the search function for establishing 
speci?c information to be matched in a search; 

characteriZed in that initiation of the search function 
causes the search function to poll the information 
source, and to return channel numbers for those chan 
nels that match the search criteria. 

8. The system of claim 7 further comprising monitoring 
interfaces to individual ones of channels in the audio mixing 
system, Wherein the search function samples real-time char 
acteristics at said interfaces in individual channels compar 
ing the samples With search criteria. 

9. The system of claim 8 Wherein the monitoring inter 
faces include at least one audio monitoring interface, 
Wherein the search function samples realtime audio in a 
channel for comparison to an audio characteristic speci?ed 
in search criteria. 

10. The system of claim 7 further comprising a facility for 
saving instances of the search function each With a name 
related to speci?c criteria attached, and for selecting and 
initiating individual ones of the named search functions to 
perform the associated search and to return channels found 
in the search. 

11. The system of claim 10 Wherein the facility for 
selecting and initiating comprises a display apparatus for 
displaying individual ones of the search functions by name 
and selection inputs for selecting individual ones of the 
displayed search functions, to initiate the associated search. 

12. The system of claim 10 further comprising a function 
for assigning channels returned by a search to speci?c ones 
of control strips of the mixer desk. 

13. Amethod for diagnosing problems in an audio mixing 
system having individual channels for audio inputs to the 
system, comprising the steps of: 

(a) preparing a generic search function capable of polling 
an information source in the system, the information 
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source storing at least interconnection characteristics 
and apparatus settings in the system, relative to channel 
inputs; 

(b) assigning search criteria to individual instances of the 
generic search function, creating thereby speci?c 
search functions; and 

(c) initiating individual ones of the speci?c search func 
tions to poll the information source, and to return 
channel numbers for those channels that match the 
speci?c search criteria. 

14. The method of claim 13 further comprising monitor 
ing interfaces to individual ones of channels in the audio 
mixing system, Wherein, in step (c), the search function 
samples real-time characteristics at said interfaces in indi 
vidual channels comparing the samples With the search 
criteria. 

15. The method of claim 14 Wherein the monitoring 
interfaces include at least one audio monitoring interface, 
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Wherein the search function samples real-time audio in a 
channel for comparison to an audio characteristic speci?ed 
in search criteria. 

16. The method of claim 13 further comprising a facility 
for saving instances of the search function each With a name 
related to speci?c criteria attached, and for selecting and 
initiating individual ones of the named search functions to 
perform the associated search and to return channels found 
in the search. 

17. The method of claim 16 Wherein the facility for 
selecting and initiating comprises a display apparatus for 
displaying individual ones of the search functions by name 
and selection inputs for selecting individual ones of the 
displayed search functions, to initiate the associated search. 

18. The method of claim 16 further comprising a function 
for assigning channels returned by a search to speci?c ones 
of control strips of the mixer desk. 

* * * * * 


